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( 2.1 (part I): Limits - using graphs
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Theorem: The limit of f(x) as x approaches c exists iff the right-hand limit and the
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Properties of Limits
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4. Constant Multiple: lim,(k- f(x)) = k.- lim * Coc)
5. Function with a Constant Value: lim, .k = ,,x
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2.2: Asymptotes NnAlg, 2 o we Sidshs,

For a rational function, Horizontal Asymptotes are found using the degree of the numerator (n)
and the degree of the denominator (m):
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Example: Use definition to find H.A.
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For a rational function, Vertical Asymptotes are found where the functlon is

undefined. (Caution: may be a hole in the graph) => ~~v - "=t
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Definition: Vertical Asymptote
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Example: Sketch a function that meets the criteria.
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Example: Sketch a function that meets the criteria.
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2.3: Continuity
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Four Types of discontinuity:
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Example: Give a formula for the extended function. Then assign a y value for the point of
discontinuity for the orlglnal funct|on
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Intermediate Value Theorem (IVT)
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2.4: Rate of Change énd Tangent Lines

The equation for free fall of a dense object is y = 16t? feet (t in seconds).

e Find the average speed between the 1st and 4th second.
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Example: f(x) = x? —4x
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Determine the slope of the curve at;. x =3andatx = 0 (if they exist).
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Example: What is the rate of change‘(in/sec) for the area of an expanding circle when r = 3”7
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Summary: Limits...Continuity...Slope of curve
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3.1 Derivative of a Function

Definition: Derivative of f at a
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Graphs of functions vs. Graphs of their derivatives:
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3.2 Differentiability

1) Corner: ¢} hand Ao L,
AR OV S W RV '/%?\\ 2 ‘{;"
ey ) v =17 S <~ 3
Ldeviy: £ (o)= 1 (ot Same, .
Z I Y [ = o (t*‘ f"a"’ ’/\! ;( ‘ (ﬁ:' 3 2 7 r
. |

2) Cusp: L_m*i VA=
. . ~
:: ) + o9 ™ ) -
L
A ‘J :A - = + I3 |2 R B B
Uiy Do)= Teo (et same LA
b | N » (ong no ; ”f‘:”"'{’#‘ia’f‘)/ f(x) = x /3
* f'\‘“‘i” e 7 = g/f? ‘;’”\» ‘k /f _ﬁ\ Ei ‘:; “:‘
. Ty 1 1 "
3) Vertical tangent: l_/{ie W= R.aew
4 // . ™ =
;_ 03 -~ Cfa/ ! —tT
4 z 1 2 B H
u----—im-""'""“-_-_‘.’r ]
=%
halble f(x) =Vx
/4
T A =
- "/< L E \

Lo

P
L /:



Example: Where do the following functions fail to be differentiable? Why? check gQuoph o e,
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Theorem 2 : Intermediate Value Theorem for Derivatives
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On which intervals is f'(x) negative?
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For what values of x does f(x) have
a horizontal tangent?
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For what values of x on [-6, 8] does
f(x) have a relative maximum?



